Silica supported zinc (II) chloride (SiO 2 -ZnCl 2 ) as an efficient and non-toxic heterogeneous catalyst have been used for the simple and facile synthesis of 2,3-dihydroquinazolin-4(1H)-ones through the direct cyclo-condensation of anthranilamide and aldehydes or one-pot three-component cyclo-condensation of isatoic anhydride, ammonium acetate (or amines) and aldehydes under solvent-free conditions.
INTRODUCTION
Dihydroquinazolin-4(1H)-one skeletons constitute a governing class of synthetic compounds that have been long and widely employed for pharmacological properties and clinical applications. In particular dihydroquinazolin-4(1H)-one scaffold were found as a core unit in a number of biologically active compounds that they include anticancer, antidituric, anticonvulsant activities. [1] [2] [3] [4] [5] [6] [7] [8] Thus, extensive efforts have been exerted on developing methodology for the synthesis of dihydroquinazolin-4(1H)-one derivative. Several numbers of synthetic strategies are known for the preparation of substituted dihydroquinazolin-4(1H)-ones. 9 Straight-forward synthesis of dihydroquinazolin-4(1H)-one involves the condensation of an aromatic aldehydes, and 2-aminobenzamide or three-component reactions of isatoic anhydride and ammonium acetate (or aromatic amines) with aldehydes . Some of these procedures have certain limitations such as tedious process, long reaction times, harsh reaction conditions, and low yields.
As part of our ongoing research in the development of novel synthetic routes to the synthesis of biologically active heterocyclic compounds, 40-43 herein we report a simple and convenient method for the synthesis of 2,3-dihydroquinazolin-4(1H)-one derivatives via direct cyclo-condensation of anthranilamide and aldehydes or one-pot three-component cyclocondensation of isatoic anhydride, ammonium acetate (or amines) and aldehydes using Silica supported zinc (II) chloride (SiO 2 -ZnCl 2 ) as catalyst under thermal solvent-free conditions.
RESULTS AND DISCUSSION
At first, to improve the yield and optimize the reaction conditions, the reaction was carried out in the presence of isatoic anhydride, benzaldehyde and ammonium acetate in the presence of SiO 2 -ZnCl 2 as catalyst. Then we tried to optimize the amount of the catalyst and optimal temperature for this reaction. As it was shown from Table 1 , 100 °C was found to be a suitable temperature in the presence of 0.025 g of SiO 2 -ZnCl 2 as catalyst. The results were summarized in Table 1 .
Using these optimized reaction conditions, the scope and efficiency of these procedures were explored for the synthesis of corresponding 2,3-dihydroquinazolin-4(1H)-one derivatives (Scheme 1).
Generally, the cyclo-condensation reaction between isatoic anhydride, aryl aldehydes and ammonium acetate proceeded well and afforded the desired products ( Table 2 , Entries 1-10).
The effect of the nature of substituent on the aromatic ring showed no noticeable effect on this translation as they were obtained in high yields with short reaction time. Though meta-and parasubstituted aromatic aldehydes gave good results, ortho-substituted aromatic aldehydes give product in moderate yield ( Table 2 ; Entries 11).
In continue, the synthesis of 2,3-disubstituted 2,3-dihydroquinazolin-4(1H)-ones via the reaction of isatoic anhydride, amines, and aldehydes under the optimized reaction condition was investigated (Table 2 , Entries 12-17). As shown in Table 2 , the reaction was compatible successfully with a variety of aldehydes and amines.
We further investigated the one-pot twocomponent synthesis of 2,3-dihydroquinazolin-4(1H)-ones from 2-aminobenzamide and aryl aldehydes ( Table 2 , Entries 18-27). We applied the above optimal reaction conditions (Table 1) for this reaction. As shown in Table 2 , a variety of aldehydes bearing either electron-donating or electronwithdrawing groups on the aromatic ring were investigated. However, when aromatic aldehydes with electron-donating groups are reactants, the reaction time is shorter than that with electronwithdrawing groups.
The reaction of aromatic aldehydes with nitro substituent in the presence of SiO 2 -ZnCl 2 proceeded smoothly in high yields ( Table 2 , Entries 19-21). However, when acetophenone was used, the reaction was failed to give any product ( Table 2 , Entry 28).
The work-up procedure is very clear-cut; that is, the products were isolated and purified by simple filtration and crystallization from aqueous ethanol. Our protocol avoids the use of dry media during the reaction process, making it superior to the previous methods.
In conclusion, a reliable, rapid, and environmentally benign method for synthesizing 2-substituted 2,3-dihydroquinazolin-4(1H)-ones has been developed. Compared to previous reported methodologies, the present protocol features simple operations, short reaction time, environmental friendliness and good yields. Also the work-up procedure is very simple, and chromatography is not required.
EXPERIMENTAL
All reagents were purchased from Merck and Aldrich and used without further purification. All yields refer to isolated products after purification. Products were characterized by spectroscopic data (IR, NMR spectra) and melting points with authentic samples. The NMR spectra were recorded on a Bruker Avance DEX 400 MHz instrument. The spectra were measured in DMSO-d 6 relative to TMS (0.00 ppm). IR spectra were recorded on a JASCO FT-IR 460plus spectrophotometer. All of the compounds were solid and solid state IR spectra were recorded using the KBr disk technique. Melting points were determined in open capillaries with a BUCHI 510 melting point apparatus. TLC was performed on silica gel polygram SIL G/UV 254 plates.
General proceduré
To a mixture of isatoic anhydride (1 mmol), primary amine or ammonium acetate (1.4 mmol) and aromatic aldehyde (1 mmol) SiO 2 -ZnCl 2 (0.025 g), were added and the mixture was stirred at 100 °C in an oil bath for the appropriate time (Table 2 ). After completion of the reaction which confirmed by TLC (eluent: n-hexane/ethyl acetate: 4/1), the mixture was cooled at room temperature, and then the solid was dissolved in hot EtOH. The catalyst was filtered and washed by ethanol; the filtrate solution was evaporated. Then, the solid product was purified by recrystallization procedure in aqueous EtOH (40%).
To a mixture of 2-aminobenzamide (1 mmol) and aromatic aldehyde (1 mmol) SiO 2 -ZnCl 2 (0.01 g), were added and the mixture was stirred at 100 °C in an oil bath for the appropriate time ( Table 2 ). The work-up is same to up. 
Selected data 2-(4-Chlorophenyl)-2,3-dihydroquinazolin-4(1H)-one (product 8a)
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